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vent its pulling off the hook, which is very possible in some cases, where the road may tilt, or touch ground. Shackles like Fig. 177 are used for the attachment of the return chain at the crane end, as at the top of the jib.
At the present time large numbers of cranes have their crane hooks made to swivel on ball races. It used to be a terrible task to slew the hook of a heavy crane when loaded. Oil was applied to the neck, and men pulled round at the load. A device also used on heavy cranes is worm gear, the worm being turned by a ratchet handle, so actuating the worm wheel on the axis of the hook. Then several hardened washers were used to lessen the friction, following that, conical roller races, borrowed from the turntables. A good number of these have been fitted, and are doubtless the best for the very heaviest loads. These rollers and races are
Fig.  179-
Fig.  180.
turned in cast steel, but no attempt is made to harden them. Recently ball bearing makers have turned their attention to these fittings, and supply hardened and ground roller races for crane hooks. Owing to the imperfect methods which were adopted in making the early roller races, they were far from satisfactory, and so ball races were introduced. Many of these have been made incorrectly, with the sloping sides of the races of equal length and angle, which causes the balls to slide partly, instead of rolling simply. The correct method is shown in Fig. 179, in which the points of contact lie along lines drawn radially from the centre. These points are in the same relation then as in conical rollers. Another shape which is much fitted to races is that shown in Fig. 180, in which instead of four bearing points, two only are provided, at the bottoms of concave